Introduction
conditions was balanced to minimize any potential ordering effects. Each trial was separated by 122 at least 2 days. , T = 310 K, and ƒ terms can be derived for 148 any assumed set of ionic dissociations for each reactant.
149
Changes in pH and in the concentration of phosphorus metabolites during contraction and 150 recovery phases were used to calculate the ATP cost of dynamic contraction, as previously 151 described (4, 31). The calculations were performed for each 8-second spectrum, and then 152 averaged over the last min of the exercise for comparison with VO 2 and EMG measurements.
153
Total ATP synthesis generated from aerobic and anaerobic pathways were scaled to the power output (watts) from the leg investigated by the MR coil. Methodological considerations 155 addressing the validity and the reproducibility of the calculation of ATP synthesis rates has been 156 previously addressed by us and others and can been found in published reports (25, 29, 31, 33, 157 38, 39). The ratio between the rate of oxidative ATP synthesis and pulmonary VO 2 (VO 2p ) was 158 also calculated as an index of mitochondrial efficiency (ATP/VO 2 ).
159
Model variables for total protons disappearance and PCr offset kinetics were determined with SSreg, the sum of squares of the residuals from the fit and SStot, the sum of squares of the 166 residuals from the mean.
167
Measurements of pulmonary oxygen uptake 168 VO 2p during exercise was measured on a breath-by-breath basis (ZAN 680, ZAN 169 Messgerate, Oberthulba, Germany). Subjects breathed through a low dead space (40 ml) low 170 resistance mouthpiece and flow sensor assembly. Gases were continuously drawn from the 171 mouthpiece through a 6.5-m capillary line (2 mm diameter), and analyzed for O 2 and CO 2 172 concentrations by electrochemical and infrared absorption analyzers, respectively. In a 173 preliminary set of experiments, we checked successfully that the synchronization between flow 174 and gas concentrations measurements during moderate intensity knee-extension exercise was not 175 affected by the sampling line length (7). Expiratory volume was determined by a flow sensor calibrated before each test using a known volume syringe (1 L, ZAN 680, Oberthulba, and CO 2 : 0.03%) and a gas mixture of known composition (O 2 : 16% and CO 2 : 5% in normoxia 179 and O 2 : 100% and CO 2 : 5% in hyperoxia). Pulmonary VO 2 was measured inside the MRI system 180 simultaneously to the MR measurements as previously described (7 
208

Statistical analyses
209
The assessment of differences between normoxic and hyperoxic conditions was 
Results
217
Mechanical and EMG measurements: The relative contribution from both legs to total power 218 output was remarkably similar (0.5 in both normoxia and hyperoxia). The power outputs from 
278
Considering that up to 50% of the total metabolic demand can be attributed to non contractile 279 processes (2, 59), this mechanism could account, at least partly, for the reduced ATP cost of 280 dynamic contraction observed herein. Further studies are therefore warranted to determine the 281 relative contribution from cross-bridge cycling and ion pumping to the decreased metabolic 282 demand in hyperoxia.
283
The substantial decreased iEMG/power output ratio in hyperoxia compared to normoxia 284 is suggestive of a reduced muscle activity. In this line, it has previously been documented that 285 muscle activation of the quadriceps assessed by iEMG was inversely related to the level of O 2 286 availability during cycling exercise (60). However, the mechanism whereby hyperoxia would rather than an increase in ventilation and heart rate (63). An alternative explanation for the 332 present finding would be a reduced mitochondrial efficiency, which is supported by the 23% 333 lower ratio between the rate of muscle oxidative ATP synthesis and pulmonary VO 2 (Figure 4) .
334
In this line, it has been consistently demonstrated in isolated mitochondria that mitochondrial 335 efficiency, i.e. P/O ratio, is inversely related to O 2 availability in condition of severe hypoxia 336 (12) or within physiological conditions (PO 2 : 2 to 75 mmHg)(54). Therefore, the present results 
Effect of hyperoxia on energy pathways
357
It has been previously documented that breathing hyperoxic gas was associated with a reduced 358 lactate accumulation and PCr breakdown under hyperoxic conditions (15, 18, 19, 42 which was attributed to a reduction in the relative exercise intensity (14). Although, we observed 363 a trend toward a reduction in glycolytic flux (Table 2, P = 0.10), which is somewhat in agreement with these previous findings, the relative contribution from the three main pathways of ATP synthesis (oxidative phosphorylation, glycolysis, creatine kinase reaction) was not 366 significantly different between conditions here. However, it should be kept in mind that the 367 exercise intensity employed in the current study was restricted to the low-intensity, as suggested 368 by the limited changes in pH (end-exercise ~6.97) and PCr consumption (30-35%), which may 369 have prevented us to observe relatively subtle changes in the interplay between the energy 370 pathways. Further studies using higher exercise intensities are therefore warranted to address this 371 question.
372
Methodological consideration
373
We acknowledge that this preliminary investigation is limited by the small sample size and that 374 care should be taken in terms of extrapolating the current findings. Further studies with larger 375 sample size are therefore warranted to confirm that changes in neuromuscular and mitochondrial 376 efficiencies are a common response to hyperoxia.
377
Despite the use of a relatively standardized exercise (fixed weight) (40), it is interesting to note 378 that there was a small but significant increase in mean power output that resulted from an 379 augmented displacement of the weight throughout the exercise. Indeed, we previously 380 documented that our set-up exhibits an inherent variability (~15%) in the power output produced 381 owing to the difficulty for the subjects to finely control the range of motion throughout a 6-min 382 exercise (39). One can argue that this power output change may confound the results of the 383 present study. However, given that all the main outcome variables were scaled to the power 384 output or to the total ATP synthesis rates it is unlikely that this factor interfered with the 385 interpretation of the present findings. In addition, the changes in power output were relatively 386 minimal and therefore would not lead to a substantial alteration in muscle recruitment pattern, which if anything, would increase, not decrease, the energy cost in hyperoxia owing to the 388 recruitment of less efficient type II fibers. Also, given that hyperoxia has been associated with diminished ventilation and heart rate (63), was not affected by potential extraneous sources.
420
Perspective and Significance
421
The effect of breathing hyperoxic gas mixture with varied FiO 2 on muscle mitochondrial 422 respiration, metabolism, and fatigue during exercise has been extensively studied. However, the 
Conclusion
430
In summary, we have demonstrated in the present study that increased O 2 availability was 431 associated with a decreased ATP cost of muscle dynamic contraction and a concomitant these opposed effects on the main components of muscle efficiency, the whole-body O 2 cost of 434 these young healthy active subjects was independent of O 2 availability. Together, these findings β Pi and β PME were determined based on the dissociation constant of the buffer (K) according to 690 the standard formula(10):
Where X is either Pi or PME and K = 1.77 · 10 -7
for Pi and 6.3 · 10 -7
for PME.
693
In agreement with previous studies and assuming that muscle is a closed system during exercise
694
(10, 28), β bicarbonate was set to zero. 
